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MHD) MHD

∂ρ

∂t
+ u · ∇ρ + ρ∇ · u = 0, ρ

(
∂u
∂t
+ u · ∇u

)
= −∇p + J × B,

∂B
∂t
− ∇ × (u × B) = 0,

∂p
∂t
+ u · ∇p + γ0 p∇ · u = 0,

∇ · B = 0, ∇ × B = μ0J.
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∂∇2φ

∂t
+ [φ,∇2φ] = v2

A[ψ,∇2ψ],

∂ψ

∂t
+ [φ, ψ] = 0,

f (x, y, t) = f0(x) + ε f1(x, y, t) y
(x, y, z) B = −B0ez × ∇ψ, v = ez × ∇φ,

1



φ = φ(x, y, t), ψ = ψ(x, y, t), ψ = ψ0(x) = −x
vA = B0/

√
μ0ρ0

[ f , g] = ez · ∇ f × ∇g =
∂ f
∂x
∂g
∂y
− ∂g
∂x
∂ f
∂y

(4) f1(x, y, t) = f̂1 exp(−iωt + ikxx + ikyy)
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κ0

(1)

(2)

∂∇2φ

∂t
+ [φ,∇2φ] = v2

A[ψ,∇2ψ] +
2
ρ0

ez × κ0 · ∇p,

∂ψ

∂t
+ [φ, ψ] = 0,

∂p
∂t
+ [φ, p] = 0,

f (x, y, t) = f0(x) + ε f1(x, y, t)
1 v2

A[ψ,∇2ψ] 2
v = ez × ∇φ, φ = φ(x, y, t), p = p(x, y, t)

−x (x, y, z) p = p0(x), φ = φ0 = 0, κ0 = −κ0ex

[ f , g] = ez · ∇ f × ∇g =
∂ f
∂x
∂g
∂y
− ∂g
∂x
∂ f
∂y

(3) f1(x, y, t) = f̂1 exp(−iωt + ikxx + ikyy)

(4)
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